Background: Insight in psychosis and schizophrenia is considered a complex biopsychosocial phenomenon. Premorbid personality is regarded by some authors as part of the substrate to many psychiatric phenomena, but it is not clear if this applies to insight. Aim: To examine longitudinal relationships between personality traits and insight dimensions in first-episode psychosis. Methods: One hundred consecutive antipsychotic-naïve first-episode nonaffective psychotic patients admitted to hospital were included in the study. Eighty-one patients completed at 1 month a premorbid personality evaluation, plus baseline, and 6-month insight assessments. We used the Assessment and Documentation of Psychopathology inventory for assessing insight dimensions (not feeling ill, lack of insight, and refusal of treatment) and the Personality Assessment Schedule for ascertaining 5 dimensions of premorbid personality (schizoid, passive-dependent, anancastic, sociopathic, and schizotypy). Results: At baseline, personality dimensions did not show any association with insight dimensions, with the exception of schizotypy traits. At 6 months, schizoid and sociopathic personality showed a significant association with not feeling ill (r 5 .30, P £ .007; r 5 .27, P 5 .01) and lack of insight (r 5 .36, P 5 .001; r 5 .41, P < .001), respectively. When we calculated insight change, schizoid and sociopathic personality had moderate correlation with the lack of insight dimension (r 5 2.34, P 5 .002; r 5 .38, P < .001, respectively). After applying partial correlations for potential confounders and Bonferroni correction, the associations remained significant. Moreover, using a regression model, sociopathic and schizoid personality significantly predicted lack of insight at 6 months and change from baseline to the 6 months assessment. Conclusions: Sociopathic and schizoid personality dimensions were not only significantly associated with lack of insight at 6 months but also predicted change on lack of insight over 6 months. Therefore, exploring premorbid personality traits at the beginning of a psychotic episode may be helpful in identifying patients at high risk for lack of insight during the initial course of the illness.
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Key words: awareness/psychosis/first-episode/drug-naïve/ personality Background Impaired insight is one of the most common symptoms of schizophrenia and indeed of psychosis in general. 1 The definition of insight given by David 2 implies the presence of (1) the ability to relabel unusual mental events (ie, delusions and hallucinations) as pathological, (2) the recognition of being affected by a mental disorder, and (3) the admission of the necessity of treatment and the consequent compliance with it. Unawareness of illness could also be seen as a lack of awareness of deficits with or without incorrect attributions. 3 Insight is a relational concept, a construct that clinically cannot be assessed as an isolated phenomenon but only in relation to something else. 4 Hence, it can only be evaluated meaningfully in a person with experience of an illness. 5 In this way, insight is considered a multifaceted concept that reflects complex interaction of factors: personal, cognitive, social, and biological. 6 Poor insight is related to greater severity of the illness, 7, 8 poorer premorbid adjustment, 9,10 poorer compliance with treatment, 3, 11 poorer response to both pharmacological 12 and psychological 13 treatment, poor global functioning, 14 poorer outcome, 7 and violence or aggressive behavior. 15 Furthermore, some studies reported unawareness of illness to be associated with cognitive deficits, 9, 16, 17 though findings are inconsistent. [18] [19] [20] [21] Some recent studies have examined insight in neurological conditions such as Alzheimer's disease 22 and frontotemporal dementia 23 and suggested a similarity between anosognosia (unawareness of deficits in neurological disorders 24 ) and lack of awareness of disease in patients with schizophrenia. 3, 25 Functioning and outcome are final common pathways in severe mental disorders, hence do not only rely on insight domains but also on many other precursors of psychiatric disorders, such as premorbid personality. 26 Seminal contributions of Kretschmer postulated that there is a continuum ranging from normality to psychosis leading to the idea that personality can precede and form part of the substrate from which psychiatric disorders emerge. Besides, personality disorders are among the most frequent comorbid conditions for psychiatric disorders 27, 28 leading to current reviewers of Diagnostic and Statistical Manual of Mental Disorders (DSM) system to propose that future DSM V should include certain personality disorders within clusters IV and V of psychiatric disorders, conjointly with other mental disorders. 29, 30 There is little research on the relationships between premorbid personality and insight in psychiatric disorders, and only two studies addressed these relationships in treated psychotic patients. First, Lysaker et al 31 published a longitudinal study examining 1-dimensional insight score and several dimensions of personality, and second, Ritsner et al 32 developed a cross-sectional study examining multidimensional aspects of insight and personality.
To our knowledge, this is the first study aimed to examine the longitudinal relationships between personality traits and insight dimensions in unmedicated firstepisode psychosis. Moreover, to overcome possible shortcomings of these two previous studies, the study design used a longitudinal approach and involved multidimensional aspects of insight and personality. We hypothesized that premorbid personality traits would be related to aspects of lack of insight in patients in their first-episode of psychosis. In particular, we predicted that schizoid traits-being related conceptually and empirically to schizophrenia 33 -may predict poorer insight into suffering from an illness and that personality traits associated with rejection of authority and social norms may be predictive of aspects of insight, particularly, acceptance of illness, and treatment compliance.
Methods

Participants
The study sample comprised nonaffective psychotic patients who were antipsychotic-naïve and were evaluated at the Psychiatric Unit of Virgen del Camino Hospital (Pamplona, Spain) at three different times: baseline, 1 month, and 6 months. The sample and assessment procedures used have been described elsewhere. 34 Briefly, inclusion criteria were (1) first-episode nonaffective psychotic patients included in Diagnostic and Statistical Manual of Mental Disorders, 4th ed, text revision (DSM-IV-TR), (2) age between 16 and 65 years old, (3) no previous exposure to antipsychotic drugs, and (4) cooperation during evaluation. Patients with a history of organic brain diseases or drug abuse or drug dependence were excluded to avoid putative confounders in cognitive performance. Patients with drug abuse or drug dependence were excluded to avoid the relationships between personality dimensions and insight being obscured by the effects of drugs either on personality dysfunction or insight. Moreover, drug abuse or drug dependence is usually an exclusion criterion in neuropsychological studies of psychosis. Patients meeting these criteria provided written informed consent to participate and the study was approved by the Ethics Review Committee of Virgen del Camino Hospital.
One hundred patients were included in the study, but follow-up data were available on 83 at 1 month and 81 at 6 months. The remaining patients declined to participate or dropped out. Therefore, our final sample comprised 81 patients, and hereafter, it will be referred to as the total sample that was assessed at baseline and after 6 months.
Measures
The Comprehensive Assessment of Symptoms and History (CASH) 35 was used at baseline and follow-up, at 1-month, and 6-month assessment points. The CASH is a semistructured psychiatric interview, which comprises a full assessment of clinical symptomatology and diagnosis in psychosis. Specific scores are given for depression, positive and negative psychopathological dimensions at every point of assessment. A global severity score was computed by adding positive plus negative dimensions scores. These positive and negative scores are similar to those derived from the Scale for Assessment Positive and Negative Symptoms.
Premorbid functioning was quantified using the Global Assessment Functioning (GAF). 24 The GAF measures functioning through a numeric scale (1 through 100), in 10-point bands from severe disorder to superior functioning.
Personality traits were studied using the Personality Assessment Schedule (PAS), 36 which assesses 24 personality variables throughout the subject's life. Personality variables are scored on a 9-point scale of intensity: absent (0), mild expression without repercussion in functioning (ratings 1-3), problems in social adjustment related to the personality traits (ratings 4-6), and severe dysfunction in functioning (ratings 7-8). The main advantage of the PAS is that it can characterize patients according to DSM-IV personality disorders or it can assess the personality of patients dimensionally. This scale was modified to provide 5 personality clusters: schizoid, sociopathic, passive-dependent, anancastic, and schizotypy dimensions using a standard formula. This consists of the sum of the scores of the personality variables linked with each cluster divided by the number of items included. The items in the Premorbid Personality and Insight schizoid dimension were introspection, shyness, and aloofness. Irritability, impulsiveness, aggression, callousness, and irresponsibility were the items in the sociopathic dimension. Anxiety, vulnerability, childishness, resourcelessness, and dependence were the items in the passivedependent dimension. Sensitivity, conscientiousness, rigidity, and hypochondria were the items in the anancastic dimension. Finally, suspiciousness and eccentricity were the items in the schizotypy dimension. 37 The PAS was administered after 1 month to patients' mother (57%, n = 46), to both parents (18.5%, n = 15), to the patients after stabilization from the psychotic episode (11%, n = 9), and other relatives (14%, n = 11), such as brothers (n = 8), husbands (n =2), and children (n =1). No significant differences on PAS scores in terms of the respondent were found (Mann-Whitney U test for two independent samples mothers and other relatives did not result in statistical significant differences).
Multidimensional aspects of insight were evaluated by means of the Spanish version of the Manual for the Assessment and Documentation of Psychopathology (AMDP). 38 The AMDP is composed of an evaluation of 100 psychopathologic symptoms that are scored on a scale from 0 to 3. From the AMDP evaluation, 3 items about awareness of illness were examined: lack of feeling ill, lack of insight, and uncooperativeness (items 97, 98, and 99, respectively). These items were each scored from 0 to 3 depending on their intensity and frequency (absent, slight, moderate, or severe) by asking the patient directly (items 97 and 98) and by observing the patient's cooperation with the treatment (item 99). These three items were assessed at 2 time points: at baseline and after 6 months. Also, we calculated a change index in insight dimensions, subtracting baseline scores from 6-months scores. Three new dimensions were obtained: not feeling ill change, lack of insight change, and refusal of treatment change.
Personality and clinical assessments were carried out by qualified psychiatrists supervised by the senior authors. PAS interview and AMDP scale were assessed by 2 different psychiatrists being their results blind to each other.
Statistical Analysis
Statistical analyses were performed with the Statistical Package for the Social Sciences, version 17. First, the Kolmogorov-Smirnoff procedure was used for normality testing, Student's t test (or Wilcoxon test) used for mean comparisons, and Bonferroni correction was used for multiple comparisons (P value correction was P .003, for 15 sets: 5 personality dimensions 3 3 insight items). Second, Spearman's correlation coefficients between personality dimensions and insight dimensions were performed because not all the variables were normally distributed. Third, psychopathology and insight change scores were calculated. Then, Spearman's correlations were obtained between each of these scores and personality dimensions. Fourth, partial correlations between personality and insight dimensions were examined to control for potentially confounding variables, including years of education and psychopathological items, such as clinical global severity and depression, both at baseline and depression at 6 months. These variables were chosen following a recent meta-analysis, which suggested that it is necessary to clarify their involvement in studies relating insight to outcome. 39 In addition, stepwise linear regression analysis was used to examine the strength of association between personality dimensions that were found to be significantly associated with insight subscales in the preceding correlation analysis. The coefficient of determination (R 2 ), added at each step and multiplied by 100, was used to The associations between personality dimensions and scores of AMDP insight subscales at baseline, 6 months later, and their change are shown in table 2. At baseline, a negative weak association was found between ''not feeling ill'' and the schizotypy personality dimension (r = À.22; P = .04). Schizoid, passive-dependent, anancastic, and sociopathic personality dimensions did not show any association with insight dimensions. Therefore, it seemed that premorbid personality traits did not determine insight in treatment naïve patients at baseline. After 6 months, sociopathic premorbid traits showed a rather specific association pattern with the 3 AMDP dimensions: ''refusal of treatment'' (r = .25; P = .02), not feeling ill (r = .27; P = .01), and ''lack of insight'' (r = .41; P < .001). Schizoid traits were significantly associated with not feeling ill (r = .30; P .007) and lack of insight (r = .36; P < .001). The only significant association of passive-dependent traits was with lack of insight (r = .26; P = 0.02). The lack of insight was the subscale showing most significant associations (and the strongest ones) with these 3 personality dimensions (schizoid, passivedependent, and sociopathic). No association between insight and anancastic and schizotypy traits was found at 6 months. Spearman's correlation coefficients were used.
*P < .05. **P < .01. ***P < .003: critical P value after Bonferroni correction (3 3
5).
Fifty-four patients (n = 44) were diagnosed with personality disorder according to PAS interview 36 (total score of a personality dimension greater than 2.5). This prevalence rate is similar to previous studies with medicated psychotic patients. 27, 40 There was no significant difference between both groups (personality disorder present vs not present) on any insight dimensions.
We examined the correlations of change in insight dimensions with respect to personality dimensions (table  2) . Change in the lack of insight measure correlated with all personality dimensions except anancastic and schizotypy. The not feeling ill dimension was significantly associated with schizoid and passive-dependent premorbid traits. Both anancastic and schizotypy personality dimensions did not show significant associations with insight dimensions. The refusal of treatment dimension of insight did not correlate with any personality dimension. After applying Bonferroni correction to the set of correlations between personality dimensions and insight, both schizoid and sociopathic dimensions remained significant at 6 months (r = .36; P < 0.001 and r = .41; P < 0.001, respectively). In addition, their change scores remained significant (r = À.34; P = 0.002 and r = .38; P < 0.001, respectively).
When partial correlations are applied (to control for variables such as years of education, clinical global severity at baseline, and depression at baseline and at 6 months), the correlations between schizoid and sociopathic dimensions and lack of insight at 6 months remained statistically significant. Only the association between sociopathic personality and lack of insight change remained statistically significant after applying Bonferroni correction (table 3) .
Multiple regression using stepwise criteria showed relations between personality dimensions and insight dimensions (table 4) . In a first step, 23% of variance of the ''lack of insight'' dimension was accounted for by sociopathic personality at 6 months. In a second step, schizoid personality was entered into the analysis accounting for 29% of variance. Also, in the lack of insight change dimension, two steps were carried out. In this case, in a first step, 21% of variance was accounted for by sociopathic personality and, in a second step, 27% of variance was achieved for schizoid personality. Anancastic, passive-dependent, and schizotypy personality dimensions did not predict any of the insight dimensions.
Discussion
In this study, we hypothesized that premorbid personality traits would be related to aspects of lack of insight in patients with first-episode of psychosis. In particular, we predicted that schizoid and sociopathic traits may be predictive of aspects of insight, particularly acceptance of illness. We found that these personality dimensions were correlated to lack of insight at 6 months, but not at baseline assessments, and they predicted the change over 6 months. Not feeling ill and refusal of treatment insight dimensions were more weakly associated with personality dimensions than the lack of insight dimension of the AMDP. Personality dimensions did not appear as important factors for medication adherence in this sample of antipsychotic-naïve patients with first-episode psychoses, which goes against our hypothesis that this would be related to sociopathic traits. In this respect, a significant association between schizotypy personality traits and refusal of treatment dimension was found (r = À.25, P = 0.04) (table 3) . Few studies in the literature have analyzed the relationships between premorbid variables and insight dimensions, although Wiffen et al 10 showed that premorbid adjustment and education were related to insight dimensions. Higher education level and more adaptive premorbid functioning may later help the patient to come to terms with illness. Additionally, 2 previous studies have addressed the relationship between premorbid personality and awareness of illness in treated psychotic patients. First, Lysaker et al 31 studied the 1-year longitudinal relationships between insight (using 1-item of Positive and Negative Syndrome Scale) and 3 orthogonal personality dimensions (psychoticism, extroversion, and neuroticism). They reported that higher levels of extroversion or higher levels of psychoticism predicted lesser variation in insight. Second, Ritsner et al 32 reported the cross-sectional relationships between insight dimensions and personality dimensions, as measured by a self-report questionnaire according to Cloninger's dimensional model (novelty seeking, harm avoidance, and reward dependence). In this case, insight was associated with novelty-seeking behavior and reward dependence as personality traits. However, in both studies, personality traits were based on self-report questionnaires, which are more prone to response bias or contamination effects related to the symptoms of the current illness. The current study reinforces these findings but with certain methodological advantages. First, we used direct assessment of premorbid personality by a semistructured interview instead of indirect assessment by classic self-report questionnaires, such as Tridimensional Personality Questionnaire and Eysenck Personality Questionnaire. The second advantage was that we had a longitudinal design, which was able to capture the dynamic nature of insight.
Even though premorbid personality traits are assumed to be enduring or stable characteristics over time, 26 it is observed by some authors that insight dimensions evolve and change over time. 4, 5, 10, 20, 41 In this respect, a dimensional approach to both personality and insight plus a longitudinal analysis over the course of a psychotic episode allowed us to better capture its relationships in this sample.
Our group and others reported that premorbid personality predicted acute symptoms. 37, 42, 43 However, in this article, premorbid personality traits and insight were unrelated at baseline, and consequently, it was concluded that premorbid personality did not predict acute insight. These findings are in keeping with others studies reporting that clinical symptoms are only weakly related to insight during the acute phase 7, 18, 44 and at followup.
3,41,45,46 Hence, it seems that premorbid personality may be a moderator between symptoms and insight. Thus, premorbid personality might influence the ''trait'' component of insight but not the ''state'' component of insight related to the acute episode. Personality may impact on the course of illness in schizophrenia and may significantly affect behavior or coping strategies with stressful situations. For instance, neuroticism may be linked to the course of illness as well as being a possible risk factor. 47, 48 Also, personality traits, such as neuroticism or extraversion, may be considered nonspecific factor that modify the risk of transition from premorbid states to an episode of illness. 49 As personality traits can increase the risk of failing to recognize psychiatric illness, personality patterns may specifically affect how patients with mental illness perceive information regarding their state either from subjective experience or from information imparted by others, such as health care professionals. Hence, the integration of the information received about illness, the way they think about that information and themselves serves to build a personal narrative. This narrative allows patients to make sense of what is happening to them. 50 Thus, poor insight from this perspective is the result of a lack of integration of sources of information and not merely ''an unsuccessful attempt to grasp a specific piece of knowledge. '' 50 Psychological coping mechanisms, such as denial of illness assumed to protect and preserve their self-esteem, may account for some aspects of lack of insight, 41, 51, 52 and it is widely assumed that premorbid personality is an important determinant of different cognitive styles. 45, 53 How does personality relate to insight? We might speculate as follows: the cognitive style of sociopathic personality is deviant because it builds events and relationships according to beliefs and moral values that are socially unconventional and has lack of empathy or lack of remorse for wrongdoing. People with schizoid personality have a dysfunctional cognitive style leading to thought processes that are vague and confusing, especially around social issues, and communication with others is often unfocused. Also, they have a restricted range of emotional expressions. 53, 54 Thus, people with antisocial traits have impulsivity and self-defeating behavior, so that they will tend to reject advice and social norms including evidence that they are ill and require help. People with schizoid traits, on the other hand, tend to dwell on their inner life, which limits their ability to view themselves objectively and so become aware of their illness delaying the search for care. However, it should be noted that patients in their first episode may have lack of suitable terminology to explain their illness because they have not had contact with medical services, as has been suggested. 42, 51, 55 As a consequence, personality traits, as inflexible styles of perceiving oneself and interacting with others, lead to less effective coping styles, which are likely to be associated with lack of insight.
Another aspect to consider is cognitive style. 56, 57 This stands for ''heuristics that individuals use to process information about their environment.'' Even though, they are stable patterns of cognitive functioning, they are able to change or develop along the life course in response to specific environmental events. Thus, cognitive style may be a mediator between the individual and the environment involving hierarchically different process from the automatic domains, such as automatic data encoding, to perceptual levels, and to conscious executive allocation of cognitive resources or metacognition.
It seems reasonable to hypothesize that poor insight may in part be related to an abnormal cognitive style, which in turn could be related to abnormal personality traits. Unfortunately, few studies have addressed the relationships between cognitive style and personality traits, 56 although they probably overlap. 58 The strengths of our study consisted of a longitudinal and prospective design, which involved the inclusion of a relatively large well-characterized group of first-episode psychosis patients and the use of a dimensional approach to personality assessments by a rater who was blind to diagnostic categorization. In our sample, brief psychosis disorder was not a stable diagnosis because there was a shift of diagnosis of around 40% during 6-months follow-up (baseline n = 20 and 6 months n = 13). Similarly, brief psychosis disorder has not only a lack of stability at short term but also even changes in diagnosis may occur after 6 months. 59, 60 Despite the sample composition, we believe that generalization of findings is possible because all patients have a first episode of illness, and the assessment of their premorbid personality helps to clinician to predict the insight. However, this study has also some limitations. First, retrospective assessment after illness onset may influence assessment of premorbid personality. To account for this limitation, we chose to interview relatives (predominantly biological) rather than relying on selfquestionnaires or self-description of personality traits. The emphasis of the PAS interview was placed on premorbid traits by referring each question to a period of time long before the illness onset. As a result of this, we believe that we minimized recall bias. Second, the insight dimensions were examined with 3 items of AMDP inventory. Although this is not a specific scale, it includes 3 items for the assessment of insight (lack of feeling ill, lack of insight, and uncooperativeness), which partly resemble insight dimensions reported in David's model. 2 Third, the exclusion of patients with drug or alcohol dependence might hamper the generalization of our findings to comorbid patients suffering from both substance abuse problems and personality disorders. Finally, the magnitude of some of the correlations between personality dimensions and insight scores was only modest, particularly those concerning passive-dependent dimension. Hence, generalization of our findings must be made with caution pending independent replication.
In conclusion, future lack of insight and poor compliance could be targeted from the beginning of the first episode of psychosis by assessing premorbid personality traits through a semistructured interview. Exploring these personality traits in subjects with severe psychiatric disorders may be helpful to better identify patients at high risk for lack of insight and could guide the clinician in addressing illness beliefs or psychological defenses, which may improve the therapeutic alliance. Psychosocial and psychoeducational programs, which aim to improve the therapeutic alliance rather than simple reduction of symptomatology and/or enhancing levels of functioning, have a better chance of addressing the patient's subjective well-being and needs. 
